Reversal of p53-induced cell-cycle arrest.
Activation of the tumor suppressor protein p53 can lead to arrest in both G1 and G2 stages of the cell cycle and, in some cells, to apoptotic cell death. In this study, we showed that the p53 response to a chemotherapeutic drug, actinomycin D, was reversible in both normal and tumor cells, even when a substantial proportion of tumor cells were undergoing apoptosis. Despite the clear reversibility of the p53-induced cell-cycle arrest after removal of actinomycin D, a substantial proportion of the cells arrested in G2 failed to resume normal cell-cycle progression and underwent another round of DNA synthesis. This endoreduplication probably reflects a function of the cyclin-dependent kinase inhibitor p21Waf1Cip1, which is expressed in response to p53. Our observation that this abnormal re-replication of DNA occurred in both transformed and untransformed cells after reversal of a p53 response may have implications for the eventual outcome of tumor therapies in which p53 is transiently expressed in a substantial number of normal as well as tumor cells.